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Fig. 1 Geological map and stratigraphic column of Qixia Formation in Baoxing area, southwest of Sichuan Basin
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Fig. 2 Macro characteristics of zebra dolomite of Qixia Formation of Wulong outcrop in Baoxing area, southwest of Sichuan Basin
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Fig. 3 Micro characteristics of zebra dolomite of Qixia Formation of Wulong outcrop in Baoxing area, southwest of Sichuan Basin
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Fig. 4  Crossplot of stable isotope of carbonate rocks of Qixia Formation in Baoxing area, southwest of Sichuan Basin
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BN IR 5E 3R W]« Ce X S0 340 58 2% 4 Sy B
S, PSP A SRR E 7 IR AR Ce™
TR AT T S R BOME I ifp EL SRS SE B Ce T Y
5 Ce T W AN BAINE . WESE X N BE S 14
MRS AT S B RN Ce TR, HoEA AL
il Ce T 5 H WL, IX 8 /RS2 FE LT LUl
BT E LA . EufE AR A FE L Eu™
I Eu™ B AN S IRAE , Bu®/Eu™ A AL IE R L 3252
Tk B A ], 2 T B T 5 B BB 1) S o 4t
SN A4 5 1 e A% 5 JEHAE R T 250 CRRHRIFEE T,
Eu Z LA Eu* 2 U, DA Bu™ B 5 A0 1) A A
R Eu IERET . AP XN RE SIS o
R LY R Bu IE SR, HAEAE Bu B2
B R, XA 7R B ED A TS ly IR 1 52 BRI
TN , HE i 2 B PR S 3 g

5 it #

P M 2 T se s I R i AR o
PR b SRS KSR A AR A S B

Vs =SS AR -DIVE M S B B . 5 A2 S sk
W LEA B — R W, P4 R 2% H DX A 5 2 B
LI 2 e A A-Ah dnE I T

A SRR AT R B B Ay s e LR Ay
A WA W) TS A S S AR A W TS UKL IR S Y
B, X AR R R AN . B R s A
S AT WS 2T S 2160 1 B AR R AR, 36 2 351 5k
AR BT TR IR R EF TGS
A1 2 R R, A S5 F T B M 2 Fe .M Joik i
A A b AS 48 Fe \Mn 2 25001, & ORI &
FEEIR 5 105571 1 25 A FE 1 38R 38 J 2% 14 1 F
B, Fe Mn MR T 5 i A L = A7 A& T Fe
Mn & 5385, Mn 7 R B A7 03800 751 5 SOL B R &
HRSELLEASY HAh, S WA s AR R
Z2 S, SEH A o A B U AR K R B AT
HRAZE fhas B) . HbIRAb SRR F B . BE Eh R 3 5
AR Y Na B i 5 , FE /R BE S 4 38 = 5 T A
TR BB R A AR AT s 52T WG 9 810 {ELFA S AIK
TR K (BT DX A — B AR L R AR K bk g
ARG T8 Soy (A 10 1Y 5 36 R R R AR
FITEL; A5 ST AY S Se/ASe AE 43 51 HL I i = g Y
W v T R 00 A (B B R AE , Sy (RS AR e R Y
2T Ce f 57 % M Eu 1E 5% (51K B #0501
TR VB EM TR BAR), i — P8R B S
T Y G v 2 TR IR AR S i B e, L = A4k
T R TRE AT A3 7K ARV AR 4 7K

By AP ULEE o IR4E G 2 V) 28 B h A4 38 (151 2h) L i
FRALE S IE = A8 ot [a) R P ag G4, ek
UKL TR A U B SR i 5 55 1 235 TR
WA Y R AE A 481, R AR R A T
RIAT TR B, BRI AT DA 0T B0 ) 3 T B T R 7R
HRIAEE . A, W5 X P o] DB SO 58 A5 17 HE
H B BRAA, PT ReHE 7s FE T b 1 a5 | R DX I
Pk Jm )2 ) 8T I B, U R T h sk
WAVE S . WA DIRYS , BRAR 28 s LU kA
FH R E A8, BN SO —5 SR A 0 22 LB R AE N
F o WO T3 BEAEI B 58 T R ] 1A
KRN —EE BRI ) . 28 E
INRNTE R =8 50 = A 5 8 LRk RR
A NG S 22 DL IR R B B T R 3 T
A 1] 5 PR R AR VE I I W) & o Chung 5548 H ik
JA 1% R A R A 7 K HEE A 0.704 41~0.706 38, 5



230

W PRERLAT . TS XN BRE SR 55 ) ' Se/Se
{ELPT A v T AR, I U] 5 R X N BE S5 4 3
AR AL T B A S A TR G TR RS o
WIS PR AT G Bl AR A5 s R AL
FAFACABE TS RN T X 8 R LA (R
ATALZH ) 2 R T 1L b e A 3 Sl ) 7, R T A L
KA Y — 70 s XU SCAE i BTl 5
ek T B 25 DR BORIAE B TR e R T
I 5E X BB A7 TR R, T AR B T
T T 2400 S BB Rl AE 5 BT R e IR A
TR BT A 2 b ST I X A
I, W5 X ARG R 2 B ) F i A AR ] ES
A Fe IR SR AR S g IR
YLRE I (DR BURBY D S BB ) MR B3 4 10 AR AL AR
FEIRA =Y

Maliva 55 H , 45 b R AR G A 2] —
TEREIE ) HR A G R A AR 4 LA L A
Jie 3 68— R A7, i e A S AR T R A8
) & 1™ A 4 A ) S B s AU W b B
FAE BRI . Scherer i 13 75 47 JK 5 1 FLBR N
S5 AT H ER S B SR — PR ST Fh A A N AR
()3 3 (3.8 MPa) AT B0 IR IE L e EE
IR B G 5 A W R S ARAT W B R A
AR EHLEE E B AR . el DL, ol B
PRIARE S LA A 25 A AR LR 45 A i )™ AR
AR5 ) 2175 R D T BRI B

SEAR-E AR T AP B0 T80 ()2 T R0 DA -
JO7 3R 28 I ) BT A SRR 3R . Tl s (]
A8 It A ) A A 36 o7 (SR T )2 B 24 ) i
JE A AR BT A L AT A R RS i
Wt J2= B R AR I A [ PR TSR HR A s B A A
{37 o TRV FAIR A e o 2= 1) B M R A5 RS Y ]
I, AT BE TR 5 M JZ Hh AP T 3T A Ity X ) )
B A AT BESZ B K SR ) o A T8 I LA 2 A
SR AR AE B 3 T A R i T FRAR B R S A
A REME A KR TR RS i, e AR (RS
TR Es A R o BF9 X AT 5 4 % B ) A i )
Fe)3EE YRR e W S, X 3 T B 4 3 52 31 7K g TR 2
VERIBISZ IR o SR, Toid i A e 3 K AR 2 se AU
FH 7K T3 P 5 PR B 4 3 R 18T AT AR G P A
Ho Fisher 27 NN N 7K ) 2ETCIEAE T2 56 a2
G EARANRE™ R 2S00 B S M i ) 8% R AT, IX IS

AR 2020 4F 45 25 % 45 3 40

ARG DX B I A 1 R 32 ) (5 1) 7K 0 e 2448
R, IR By B2 A

25 LR IR R A 12 SR B A LK
B A IR R, TR & Mg BB TAR T B K
VA IE BE R 5K CHL) 6 1 4 (e 75— TR i 24)
B B E A I A KA BT . HER PR R A
ZiR A 0] L2 B il R R R BUE R
TR U AR LR HE Ty 2o Z 2 0 A 2 s fL B 1k
HuJZ (& 7 ), I 22 AR 2 T B UL AR A 2R 1Y) &
Bz (B ) (B 7e) o fEMGE R, T 3212
FE T FZ 0 A B 2 AT bR 5 i R
CET LIRS Y AR B S 2 A Y =
{2 RO A T )2 2R S T RN 4 R 2 T A T A
VA A A1 I B T2 0 J0HT 0 3 s T 5 7 A= 1 3
TRE 10858 T BB R 7 i 52 ), DT T 1 S5 1Y)
AR ZR . P, 2 A R I s A AR T L
ZS[AIE, 45 5 ) B E M A A PUkeRE R, S0l
A A A A B (R 7d, X3 C 1) . 4k
FEIE B A e 55 A e i A v (Gl 3 408 DX 1 325 fie R 2
&) 23 BT B 02 7, T N ) 5 B8 I S A A
DUJE BT 1 2448 5 24 5 1 — W08 il 244835 51—
JE [ PR A, 45 4 ) 23 FE R R BRO0F M 5 A sk
S EE , DI OB A 2447 Wb R A4, BT
T WLBE L 1 3 1 23 v 3 b A5 ) BE 43 A1 ) 24 4%
(F7d, X5 C2) o TEVAT R 25, POk 2
BUE N BRI s A G, B SRR A H s A/
FUUBE R (B Te) o YA ICA ARG 45
A 70 TR 5 M )2 R T A O B B D R 3 R R
B o WS, 405w U 1E T Kk i 1R I 52 6 el
T, eI R IR I B TR 6 56 2 (TR 76) o

PHIE , AR A T A B V8 B0 2 U R AL
B T RS R B RRE . AR
gidhd s AR an S0 s a e T
[l & A=, BVIS AT 1 2 A 5 56 ) FE 4 4% W] i O B
44 1) [ R I~ 7 T3 /NI 1 o o B
Xof B A8 385 1 0 518 35 R OE R W e A R B« XN B
DR 585 % (100~10 000) X107 wm?, J&
F12520 100 MPa,  IEA1, BE 244 i b 4 4% (1% i) 1
A R85 AR B R 0 (R T 0E SR A G < e 2ok e
LR RN DR T U 22 A R] B /N ) S 4 R Y
SRR A = R T 5 serlh Bk B o A s
W) 22 36 B B AL PR B BBESRMEAVE R 1T 1 AR A 52



B A NPT R B G

BB X T2 KB 1PAT 2488 5 LR A E
B ) EETR R G0, R 22 B BGe AL EE Js
BRI Hammam Faraun Wi 2 FIE S
F I = A LR B RIR SR Jidh 5T
DX B D 4 3 AR P T — Be b T AR A
BORRE DR T W2 F AL S — B S
TR E R R E R T B BB ROk A4
Y s B e R R S e 25 A T A 808, i — B
TER 2 40 e 25 T 52 e 55 HL 5 T RBCREE , PR 1 o
e AL T A ELE , SO — B B A A
TRBESRA A -

9 o

Hp BRI

=T e B i EF

(a) T B L )22

FLE

Ty %M‘-@iz;o?&“

(e) ML BE AU TE (1 2 H T (O BRI - e P FH R B i

AR e s —
Gl (EFa) it 0wl FHAH
e MRS [ D [=Twworn [ mmzse
FEHS i -
Flai [ Jwumsim [ ¢ |t

E7 JIAEESEMINEEZELBEENX

Fig. 7 Genesis model of zebra dolomite of Qixia Formation,
southwest of Sichuan Basin
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HE. B

Genesis of zebra dolomite of the Middle Permian Qixia Formation
in the Southwestern Sichuan Basin:
taking Wulong ourcrop in Baoxing area as an example

ZHAO Jin, FENG Mingyou, SHEN Anjiang, WEN Long, XU Liang,
WANG Xingzhi, LIU Xiaohong

Abstract: Taking the zebra dolomite of the Middle Permian Qixia Formation in Wulong area of Baoxing in Southwestern
Sichuan Basin as the research object, the genesis of the dolomite is analyzed by means of petrology and geochemistry. The
zebra dolomite in the area is mainly developed in the upper part of the Qixia Member 1, which occurs in parallel or
oblique to the layers. The dark and bright bands of zebra texture are composed of powder—fine dolomite with residual
fabric and mesocrystalline-megacrystalline saddle dolomite, the cathodoluminescence of which is dark red and bright red
respectively, indicating the element difference of growth space and in the process of metasomatism. The order degree of
dolomite of zebra texture is low, and the negative anomaly of "0 value is obvious. The ¥Sr/ *Sr value of the dark band
is in or slightly higher than the seawater range of the same period; the obvious higher ¥Sr/%Sr value in the bright band
indicates the influence of deep fluid. Both the bright band and the dark band have low Y REE content and obvious positive
Eu anomaly. The comprehensive study shows that the formation of zebra dolomite of Qixia Formation in Southwestern
Sichuan belongs to hydrothermal metasomatism —crystallization genesis during burial period, which reflects the dynamic
balance process between dolomite crystallization force and rock tensile strength under the continuous supply of
hydrothermal fluid. The formation of zebra dolomite undergoes three stages: (1) hydrothermal fluids migrate vertically
along the basement fault, and magnesium-rich fluids enter in the high porosity and permeability stratum along the
bedding, and continuously dissolve and replace the limestone to form dark band dolomite; (2)when the crystallization force
of dolomite is greater than the tensile strength of rock, a series of fractures will be formed; (3)after dissolution, the ions in
fluid precipitate to form bright band saddle dolomite in the fracture.

Key words: zebra texture; hydrothermal dolomite; metasomatism—crystallization; Qixia Formation; Permian; Southwest-
ern Sichuan Basin
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